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PROJECT ABSTRACT

Long-Term Goals

This combined experimental-computational research addresses the problem of flow-induced
forces on vortex-shedding bluff bodies. The long term goals are:

1. To improve understanding of the relation between the unsteady forces and vorticity histories
in the near wake.

2. To use new results and insights to assess existing models for flow-induced unsteady forces and

to seek alternative models.

Objectives

Immediate objectives are to obtain experimental and computational descriptions of velocity and
vorticity fields in the near wakes of vortex-shedding bodies and the corresponding forces on the
bodies.

Approach

The basic approach is to obtain measurements in correlated laboratory experiments end
numerical simulations of flows past bluff bodies, especially circular cylinders. Laboratory
measurements include flow visualization and digital particle image velocimetry (DPIV).
Numerical simulations are based on vortex methods. Interpretation of relations betwezn
measured velocity/vorticity fields and body forces is sought through the generalized Biot-Savart
law. The role of Reynolds number, effects of three dimensionality, and effects of body motion
are investigated. Relations to the mean near-wake flow and mean force (drag) are also studied.
for their basic technological importance and also for insights into the unsteady motion.
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Tasks Completed/T'echnical Accomplishments

This is a new project, but in the meantime we hatve accomplished the following:

A smnall experimental flow facility has bccn assembled fot investigating thc effect of three
dimensionality. Thc fluid (water based) is ferromagnetic and the test section Ls located in the
magnetic field of an existing large electromagnet in our laboratory. The magnetic field can be
parallel or normal to thc cylinder axis. The motivating idea is that tkic magnetic field interacts
with and modifies the velocity~orticity fields in the near wake. Thtis exi-Trment is related to a
previously reported one in which effects on spanw&ise (ic "three dimensiional') velcities and on
body-force history was achieved in gravity-stratified flow.

A , tudv (Roshko. 1994) on the mean flmiw n near itakes of blidf bodies has been completed ItI
addrcssis the 'cknwre tit 'cattadunrcit" icgon on the dowum: cam, sde of the near: wake and
comrlcnictits an car lie: stud% and paper (Roshko. 19931 Denotig the domWn~catt distauce
from the icylnder tmase its cknure poena h% I and the tranicirsc idth of the near uake fiý 11. an
interesting icsul tit tht model it, that the aspct tabtia of a near %akir with spibtici platc is
indlcperdent of the #.%indLer cross iecttoal shape and has a .abuc 1-1 1 (11 ltength 1-4. doe-.
depend on the %. roa~s se.1tional shape I or %o1cx-&kddng #.dmders hot), I 'M* ami 1 4 are much
minallg: luti its mok-l them %aiUi he moirc dilk-Ul
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osg.rllAtion ito a ctlindust.4a 1wndulun In ouy ci~icipawnts, the lienaiuiwn %%" r4%tcd (14" a bAre
11late In A 4zo.1ifloAIlk thebac juac %%ail rtuianicd on a imunqnatcr contritilct tzA~scrre Our
feedha~l, m.vtni ~.ontitr4ki is, dksipid to mmnauiue the an&e bctaccn the pendulum ared %citst.Al
Iv% nim trig thve iuasIlk theontrstil4 plorathm is I'D) contrllet~ aith an si4ficl ito usmnuldate got kmu
torque t Ow tnoto IIIAt kft soliagc %%c pLaa it) %Atuh the errort woflct usxw~li in tirns- of
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ftoIcid IV% fneawý Of AnI upstream owrulat oMindcr'
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a bounidary lawrt at Othe 1xout of tcpasitathm fromn an a~usmrnwtik 1luff NOds tli, ef~c~t %a%
achicsed b% hazisng i Ibtating lWut'oi at the poisnt if separatimm 46ee LaA~ %cars% tcpooiq for dictxinksp
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Results

This is a new start b:ginning in 1994.
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